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METHOD AND APPARATUS FOR MOUNTING
SOLAR PANELS

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application Number PCT/US14/33697, filed Apr. 10, 2014,
which claims the benefit of and priority to, and this applica-
tion also separately claims the benefit of and priority to U.S.
Provisional Application No. 61/966,652, filed Feb. 26, 2014,
U.S. Provisional Application No. 61/965,167, filed Jan. 24,
2014, and U.S. Provisional Application No. 61/958,564, filed
Jul. 31,2013, each hereby incorporated by reference herein in
their entirety.

BACKGROUND OF THE INVENTION

This patent relates to solar panel mounting and support
systems such as may be used for pitched roofs and other
applications. It especially relates to mounting systems that are
very easy and quick to install and that have low overall cost.

Solar panel mounting systems have provided a number of
features, however none has adequately provided specific fea-
tures and adequately combined features that make an eco-
nomical, easy to install system as now provided that allows
adequate grounding, provides installation ease, and universal
application to a great variety of solar panel manufactures as
the present system.

DISCLOSURE OF INVENTION

The solar collector PV panel array is formed by a plurality
of solar panels on a support system. The support system can
either be secured to the roof rafters by a roof mount or to the
OSB, plywood or sheathing.

Panel supports attach to the edge of the panels and also
attach to the roof mounts. The roof mount attachment to the
panel supports can be adjusted in height to allow for uneven
roofs. The panel supports can be attached anywhere along the
edge of the solar panel including along two adjacent solar
panels. This allows for adjustment in the horizontal direction
and which allows for easy attachment to any of the roof
rafters. The roof mounts are adjustable in the up/down direc-
tion of the roof. These adjustments allow for adjustment in all
three dimensions which allows more flexibility in the location
of the solar panels on the roof.

All metal parts are electrically grounded together including
the solar panel frames. This means that the earth ground can
be attached anywhere and all of the metal parts will be elec-
trically grounded together.

Standard framed solar panels are used in the solar panel
support system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of the
invention.

FIG. 2 is a perspective view of one component of one
embodiment of the invention.

FIG. 3 is a perspective view of one component of one
embodiment of the invention.

FIG. 4 is a perspective view of one component of one
embodiment of the invention.

FIG. 5 is a perspective view of one embodiment of the
invention.
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FIG. 6 is a perspective view of one component of one
embodiment of the invention.

FIG. 7 is a perspective view of one component of one
embodiment of the invention.

FIG. 8 is a perspective view of one component of one
embodiment of the invention.

FIG. 9 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 10 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 11 is a perspective view of one component of one
embodiment of the invention.

FIG. 12 is a perspective view of one component of one
embodiment of the invention.

FIG. 13 is a perspective view of one component of one
embodiment of the invention.

FIG. 14 is a perspective view of one embodiment of the
invention.

FIG. 15 is a perspective view of one component of one
embodiment of the invention.

FIG. 16 is a perspective view of one component of one
embodiment of the invention.

FIG. 17 is a perspective view of one component of one
embodiment of the invention.

FIG. 18 is a perspective view of one component of one
embodiment of the invention.

FIG. 19 is a perspective view of one component of one
embodiment of the invention.

FIG. 20 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 21 is a perspective view of one component of one
embodiment of the invention.

FIG. 22 is a perspective view of one component of one
embodiment of the invention.

FIG. 23 is a perspective view of one component of one
embodiment of the invention.

FIG. 24 is a perspective view of one component of one
embodiment of the invention.

FIG. 25 is a perspective view of one component of one
embodiment of the invention.

FIG. 26 is a perspective view of one component of one
embodiment of the invention.

FIG. 27 is a perspective view of one embodiment of the
invention.

FIG. 28 is a perspective view of one component of one
embodiment of the invention.

FIG. 29 is a perspective view of one component of one
embodiment of the invention.

FIG. 30 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 31 is a perspective view of one embodiment of the
invention.

FIG. 32 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 33 is a perspective view of one component of one
embodiment of the invention.

FIG. 34 is a perspective view of one embodiment of the
invention.

FIG. 35 is a perspective view of one component of one
embodiment of the invention.

FIG. 36 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 37 is a perspective view of one component of one
embodiment of the invention.

FIG. 38 is a perspective view of one embodiment of the
invention.
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FIG. 39 is a perspective view of one component of one
embodiment of the invention.

FIG. 40 is a perspective view of one component of one
embodiment of the invention.

FIG. 41 is a perspective view of one component of one
embodiment of the invention.

FIG. 42 is a perspective view of one component of one
embodiment of the invention.

FIG. 43 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 44 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 45 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 46 is a perspective view of one component of one
embodiment of the invention.

FIG. 47 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 48 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 49 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 50 is a perspective view of one component of one
embodiment of the invention.

FIG. 51 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 52 is a perspective view
embodiment of the invention.

FIG. 53 is a perspective view
embodiment of the invention.

FIG. 54 is a perspective view
embodiment of the invention.

FIG. 55 is a perspective view
embodiment of the invention.

FIG. 56 is a perspective view
embodiment of the invention.

FIG. 57 is a perspective view
embodiment of the invention.

FIG. 58 is a perspective view
embodiment of the invention.

FIG. 59 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 60 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 61 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 62 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 63 is a perspective view of one embodiment of the
invention.

FIG. 64 is a perspective view of one component of one
embodiment of the invention.

FIG. 65 is a perspective view of one component of one
embodiment of the invention.

FIG. 66 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 67 is a perspective view of one component of one
embodiment of the invention.

FIG. 68 is a perspective view of one component of one
embodiment of the invention.

FIG. 69 is a perspective view of one component of one
embodiment of the invention.

FIG. 70 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 71 is a cross-sectional view of one component of one
embodiment of the invention.
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FIG. 72 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 73 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 74 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 75 is a perspective view
embodiment of the invention.

FIG. 76 is a perspective view
embodiment of the invention.

FIG. 77 is a perspective view
embodiment of the invention.

FIG. 78 is a perspective view
embodiment of the invention.

FIG. 79 is a perspective view
embodiment of the invention.

FIG. 80 is a perspective view
embodiment of the invention.

FIG. 81 is a perspective view
embodiment of the invention.

FIG. 82 is a perspective view
embodiment of the invention.

FIG. 83 is a perspective view
embodiment of the invention.

FIG. 84 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 85 is a perspective view of one embodiment of the
invention.

FIG. 86 is a perspective view of one embodiment of the
invention.

FIG. 87 is a perspective view of one component of one
embodiment of the invention.

FIG. 88 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 89 is a perspective view of one component of one
embodiment of the invention.

FIG. 90 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 91 is a perspective view of one component of one
embodiment of the invention.

FIG. 92 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 93 is a perspective view of one component of one
embodiment of the invention.

FIG. 94 is a perspective view of one component of one
embodiment of the invention.

FIG. 95 is a perspective view of one component of one
embodiment of the invention.

FIG. 96 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 97 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 98 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 99 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 100 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 101 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 102 is a perspective view of one embodiment of the
invention.

FIG. 103 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 104 is a cross-sectional view of one component of one
embodiment of the invention.
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FIG. 105 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 106 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 107 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 108 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 109 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 110 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 111 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 112 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 113 is a perspective view of one embodiment of the
invention.

FIG. 114 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 115 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 116 is a perspective view of one component of one
embodiment of the invention.

FIG. 117 is a perspective view of one component of one
embodiment of the invention.

FIG. 118 is a perspective view of one component of one
embodiment of the invention.

FIG. 119 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 120 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 121 is a perspective view of one component of one
embodiment of the invention.

FIG. 122 is a perspective view of one component of one
embodiment of the invention.

FIG. 123 is a perspective view of one component of one
embodiment of the invention.

FIG. 124 is a perspective view of one embodiment of the
invention.

FIG. 125 is a perspective view of one embodiment of the
invention.

FIG. 126 is a perspective view of one component of one
embodiment of the invention.

FIG. 127 is a perspective view of one embodiment of the
invention.

FIG. 128 is a perspective view of one component of one
embodiment of the invention.

FIG. 129 is a perspective view of one embodiment of the
invention.

FIG. 130 is a perspective view of one embodiment of the
invention.

FIG. 131 is a perspective view of one embodiment of the
invention.

FIG. 132 is a perspective view of one component of one
embodiment of the invention.

FIG. 133 is a perspective view of one component of one
embodiment of the invention.

FIG. 134 is a perspective view of one component of one
embodiment of the invention.

FIG. 135 is a perspective view of one component of one
embodiment of the invention.

FIG. 136 is a perspective view of one component of one
embodiment of the invention.

FIG. 137 is a cross-sectional view of one component of one
embodiment of the invention.

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 138 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 139 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 140 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 141 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 142 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 143 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 144 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 145 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 146 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 147 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 148 is a perspective view of one component of one
embodiment of the invention.

FIG. 149 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 150 is a perspective view of one component of one
embodiment of the invention.

FIG. 151 is a perspective view of one component of one
embodiment of the invention.

FIG. 152 is a perspective view of one component of one
embodiment of the invention.

FIG. 153 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 154 is a perspective view of one component of one
embodiment of the invention.

FIG. 155 is a perspective view of one component of one
embodiment of the invention.

FIG. 156 is a perspective view of one component of one
embodiment of the invention.

FIG. 157 is a perspective view of one component of one
embodiment of the invention.

FIG. 158 is a perspective view of one component of one
embodiment of the invention.

FIG. 159 is a perspective view of one component of one
embodiment of the invention.

FIG. 160 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 161 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 162 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 163 is a perspective view of one component of one
embodiment of the invention.

FIG. 164 is a perspective view of one component of one
embodiment of the invention.

FIG. 165 is a perspective view of one component of one
embodiment of the invention.

FIG. 166 is a perspective view of one component of one
embodiment of the invention.

FIG. 167 is a perspective view of one component of one
embodiment of the invention.

FIG. 168 is a perspective view of one component of one
embodiment of the invention.

FIG. 169 is a perspective view of one component of one
embodiment of the invention.

FIG. 170 is a perspective view of one component of one
embodiment of the invention.
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FIG. 171 is a perspective view of one component of one
embodiment of the invention.

FIG. 172 is a perspective view of one component of one
embodiment of the invention.

FIG. 173 is a perspective view of one component of one
embodiment of the invention.

FIG. 174 is a perspective view of one component of one
embodiment of the invention.

FIG. 175 is a perspective view of one component of one
embodiment of the invention.

FIG. 176 is a perspective view of one component of one
embodiment of the invention.

FIG. 177 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 178 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 179 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 180 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 181 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 182 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 183 is a cross-sectional view of one component of one
embodiment of the invention.

FIG. 184 is a cross-sectional view of one component of one
embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a solar panel support system, 1, on a pitched
roof, 2. Shown are 6 solar panels, 3, in an embodiment of a
solar panel mounting or support system, 1. FIG. 2 shows the
lower right corner of FIG. 1 without the solar panel support
system, 1. In order to attach the roof mount, 7, a hole may be
drilled into the roof, 2, into the roof rafter, 4, as shown in
FIGS. 2, 3, and 4. The drilled hole, 6, can be seen in FIG. 3.
The roof mount, 7, shown in FIG. 4 is one aspect of the
invention. FIG. 5, shows numerous the roof mounts, 7,
installed on the roof, 2.

FIGS. 6 and 8 show one embodiment of a solar panel mount
base, 13, also referred to a mount channel, 13, as such may
include a slide adjustment. As the cross section view in FIG.
9 shows, the flashing, 8, may be pinched into the solar panel
mount base, 13, on the roof mount, 7, such as at location 18
and may be inserted under the cut shingle, 5 and the shingle,
9, and aligned to the drilled hole, 6. See FIGS. 3 and 4. A lag
bolt, 10, may hold the roof mount, 7, onto the roof, 2. See
FIGS. 6,9, and 11. As shown in FIG. 6, the lag bolt may go
through the mount channel, 13, on the roof mount, 7. FIG. 6
also shows the seal, 12, and lag bolt washer, 11.

When the lag bolt is tightened, the seal, 12, may be pushed
up against the lag bolt washer bottom, 14, the lag bolt shank,
15, and the mount channel tapered hole, 16, as shown in
FIGS. 7 and 8. A compressed seal, 12, may form a liquid tight
seal. See FIG. 9. As may be understood, this embodiment can
present a permanent underside sealed junction between the
solar panel mount base, 13, and the bottom flashing, 8. Fur-
ther, the seal of the flashing to the mount base, 13, may be
pre-assembled to underside permanently seal the flashing to
the structure foundation such as the solar panel mount base,
13. The lag bolt washer, 11, may also have a lag bolt washer
biting lip, 17, which can cut into the mount channel, 13, as
shown in FIGS. 9 and 10. This may form an electrical ground
between the lag bolt, 10, lag bolt washer, 11 and the mount
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channel, 13. By having a pre-assembled juncture perhaps
such as a crimp as shown, a preassemble, crimped item such
as an assembly mount base can be provided. As shown, the
design may present an inner radius deformation capture that
can provide a good seal.

As can be seen, there can be a base flashing portion flat on
the bottom, and a raised flashing portion that lift up, the raised
flashing portion may have an upper terminus flashing portion
and the crimp may be in the vicinity of a transition between
any of these portions. By establishing a base flashing portion,
a raised flashing portion, an upper terminus flashing portion,
and sealing the crimped item in the vicinity of a transition
between a portions, sealing can be reliably accomplished. As
shown in this embodiment, the crimp may be positioned
below the substantially vertical terminus flashing portion, and
the crimped item may be positioned below the substantially
vertical terminus flashing portion.

In embodiments, the flashing raised lip, 18, may be secured
to the solar panel mount base, 13, with the high pressure of the
mount channel swage lip, 19 by a crimped junction. This can
be pre-manufactured and can create a strong seal between the
flashing-pinched, 8, and the mount channel or solar panel
mount base. In some embodiments, the mount channel, 13,
can be designed to divert water around the attachment loca-
tion such as may arise from water flowing down the roof or the
like. The channel mount up shape, 21, such as configured for
the upper side when mounted on a pitched roof or the like is
shown in FIG. 12. The water flow direction, 22 is also shown.
Embodiments may include a lag bolt cover, 20, to help deflect
water before it reaches the lag bolt, 10 or other attachment
element. The cover may also be made non-metallic so it may
not require electrical grounding. Drainage grooves, 49,
shown in FIG. 8 may also be provided to deflect any moisture
that may get near the lag bolt, 10. Both the lag bolt cover, 20,
and the drainage grooves, 49, may be a redundancy to the lag
bolt seal so normally may not be required.

FIGS. 13 and 17 show how designs can include a solar
panel support slider, 27, that has a first slider side and a second
slider side, and can be positioned adjacent the solar panel
foundation mount. By positioning a solar panel support slider,
27, at this location adjacent to a solar panel foundation mount
such as the attachment by the lag bolt, 10, additional adjust-
ment to accommodate mounting surface irregularities,
mounting location needs, roof rafter locations, or the like.

As shown in FIG. 11, the slider, 27, can move back and
forth on the mount channel, 13, until the slider nut, 24, is
tightened. This can allow for adjustment of the location for
the panel support mount-grip, 28, in the roof top to bottom
direction. The adjust stud, 23, can present a mount riser and
can be threaded in opposite directions on each end, so turning
it allows adjustment of the height of the panel support mount-
grip, 28, in the up and down direction from the roof, 2. When
the slider nut, 24, is tightened, tines such as the slider biting
teeth, 26, can be included to penetrate into or perforate the
mount channel, 13, and the slider, 27 to create a better ground
connection. See FIGS. 11 and 13.

The adjust stud, 23, may be secured to the panel support
mount-grip, 28, by the panel support nut, 29. This can also
create a good electrical ground path between the panel sup-
port mount-grip, 28, and the adjust stud, 23 and may also
include a tined nut or washer or the like. By including tined
elements, the use of biting parts can provide that the material
or surface is penetrated or perforated. In this manner any two
surfaces, such as two mount surfaces or mount surfaces and
solar panel surfaces can be well grounded, or at least well
electrically connected to each other. Of course, a first surface
can be a panel surface and a second surface can be a mount
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surface. Regardless, for connecting any two surfaces in prox-
imity to each other, one or both can be perforated. One direc-
tion can be designated a “forward” direction or more gener-
ally a progressive direction of perforation and the other can be
designated a regressive direction of perforation. Mount sur-
faces can include a mount base surface, a panel surface or
other mount surfaces, and by perforating a mount surface
such as on a mount base, better grounding can occur.

Such surfaces can even include a conductive material with
aninsulating coating. The insulating coating can be intention-
ally included or can result from use such as but not limited to
amaterial having a surface that has anodized from exposureto
weather and the like, or intentionally manufactured coatings
such as anodized aluminum. As discussed below, other struc-
tural parts and hardware may be a conductive material with a
conductive surface such as, but not limited to, stainless steel
and the like. Threads formed into conductive material with a
non-conductive surface may be initially considered non-con-
ductive if the threads are formed after some non-conductive
coating is applied. If a conductive material with a conductive
surface is threaded into the conductive material with a non-
conductive coating, then an electrical ground path can be
formed as long as the thread contacts or other connection is
established are under high pressure such as by adequately
tightening a nut, bolt, or other element. In this manner, there
can now be provided an adequate grounding path such as
between the lag bolt, 10, and through to the panel support
mount-grip, 28.

FIGS. 14 and 15 show a solar panel support system, 1,
without the roof, 2. A long panel support-slide, 31, can be
attached as a foundation mount to the sides of the solar panel,
3, in between two adjacent solar panels, 3 or at a corner of one
or more solar panels and can thus constitute a corner solar
panel mount, 31, or can accomplish foundation mounting a
system by a corner solar panel mount and engaging a solar
panel corner. Similarly, the foundation mounting system can
be attached to intermediate along the sides of the solar panel,
3, off the corner, and can present an off corner solar panel
mount and engaging the solar panel off of a corner. In this
manner, the foundation mount to which the solar panel mount
such as short panel support-slide, 30, is connected, can be
optimally positioned to locate the structure foundation attach-
ment that may extend through the solar panel mount base for
foundation surface irregularities, roof rafter locations, or the
like. Both including a short panel support-slide, 30, attached
to the sides of the solar panel, 3, and allowing attachment in
areas where there is not a long panel support-slide, 31 can
allow the steps of establishing the solar panel mount base
adjacent a structure foundation and attaching through the
solar panel mount base to the structure foundation as desired
locations so that the solar panel foundation mount is estab-
lished adjacent the structure foundation where needed.

Embodiments as shown can facilitate and allow the short
panel support-slide, 30 to also be placed adjacent to a long
panel support-slice, 31, so the panel support mount-grip, 28,
can be placed so it is touching and is connected to both
supports. See FIG. 17. FIG. 18 shows the short panel support-
side, 30, in the middle area of the solar panel, 3 such as off the
corner as an off corner solar panel mount. This means that the
panel support mount-grip, 28, can be placed at any location
along the edges of the solar panel, 3.

FIGS. 19 and 20 show one method of attaching a solar
panel mount base such as the panel support mount-grip, 28, to
the short panel support-slide, 30. When the transverse bolt is
tightened such as by tightening the panel support-mount bolt,
35, the forces on the angled support-mount contact edges, 36,
and the angled mount support contact edge, 37, can firmly
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attach the panel support mount-grip, 28, to the short panel
support-slide, 30. As mentioned above, and as shown in
FIGS. 18-23, for assured grounding, the panel support mount
clamp lock washer, 34, can include tines to bite into the panel
support mount clamp, 33. In addition or alternatively, tines
can be included as biting bar teeth, 39, such as on a separate
intercalative junctionpiece that can be positioned adjacent a
first solar panel system surface and a second solar panel
system surface so as to intercalarily associate the first solar
panel surface and the second solar panel surface. This is
shown in this embodiment by inclusion of biting bar, 38. The
intercalative junctionpiece can be an intercalative bar mem-
ber or even a tined flat bar. This can pierce into the short panel
support-slide, 30. The biting bar, 38, may be pre-installed in
the short panel support-slide, 30 so the biting bar teeth, 39,
have penetrated the panel support mount-grip base, 32. As
initially mentioned above, different materials can be used and
the intercalative junctionpiece can be made of stainless steel
and thus present a stainless junctionpiece, or can be made of
other such material so as to join with a perhaps softer alumi-
num solar panel surface (which can be on the solar panel or
merely in or on the mount system). As can be appreciated, and
as especially shown in FIG. 89, by utilizing a tined flat bar
having a width that can be coordinated with a slotted surface
also having a similar width, the intercalative bar member or
the like can be held in place. The slot can be configured to
accept less than the maximum width of the intercalative bar
member so a portion of'it is forced to stick out and thus forced
to perforate a solar panel mount surface and by providing a
slot that has less than the full width of a tined flat bar or the
like, the grounding effect can be achieved.

As can be understood, the intercalative junctionpiece can
be positioned between a first panel system surface and a
second panel system surface to provide an item between the
two surfaces. As shown in FIG. 22, the intercalative junction-
piece can be a unitary junctionpiece and can have tines on it so
asto be a mechanical deformation junctionpiece. Through the
step of mechanically deforming one or perhaps at least two
solar panel system surfaces that may even be made of differ-
ent substances, perhaps such as one (likely the tines) to be
made of a harder surface, the substances and surfaces (per-
haps softer substances) can be intercalarily associated. There
can now be an electrical ground between the short panel
support-slide, 30, and the panel support mount-grip base, 32.

The biting bar, 38, can also be used for grounding between
the short panel support-slide, 30, and the short panel support
slide bar, 40. See FIGS. 22-24 and 30. When the panel support
bolt, 41, is tightened, the biting bar teeth, 39, can penetrate
into or perforate the solar panel frame bottom, 43. The biting
bar teeth has now penetrated into the short panel support-
slide, 30. The panel support lock washer, 42, can also pen-
etrate into or perforate the short panel support-slide, 30. There
can now be a good electrical ground between the solar panel
frame bottom, 43, and the short panel support-slide, 30. The
solar panel, 3, can thus be securely fastened to the short panel
support-slide, 30.

The electrical grounding and attachment method of the
long panel support-slide, 31, and the solar panel, 3, is very
similar to the short panel-slide, 30, and the solar panel, 3, as
previously described. One difference may be that two panel
support bolts, 41, may be used and there is a biting bar, 38, at
each panel support bolt, 41, location. Also, a long panel
support slide bar, 44, can be used instead of a short panel
support slide bar, 40. See FIGS. 25-30.
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To aid in solar panel, 3 spacing, spacing tabs can be used.
See FIGS. 25-26 to see the slide bar spacer tabs, 45, and panel
support-slide spacer tabs, 46. Refer to FIGS. 27-29 to see the
solar panel, 3, spacing.

As can be understood from the above, a solar panel mount
can be established above a solar panel foundation mount. As
shown in one embodiment in FIG. 26, the solar panel mount
can be the component against which solar panels are situated.
This can include multiple seats on which a solar panel can be
placed. Such seats can include at least one solar panel coupler
seat which may be configured to firmly couple a solar panel to
the solar panel mount. As discussed in more detail below, it
can also include one or more lateral movement seats. A solar
panel coupler seat is shown on the right side of the drawing of
the embodiment of the solar panel mount shown in FIG. 26. In
this embodiment, there is a solar panel frame lip end restraint,
such as the long panel support slide bar, 44. This solar panel
frame lip end restraint can be used in one way of clamping and
coupling the solar panel to the solar panel mount. By solar
panel lip end clamping the solar panel against the intermedi-
ate support shown as extending upward in FIG. 26, the a solar
panel underside lip can be placed in the solar panel underside
lip capture seat. In this manner, one type of bottom lip com-
pression clamp system is shown. As a lip end clamp system,
compression forces can initially restrain (which may allow
some limited movement) and, when tightened, retain (which
may firmly affix) the solar panel to the solar mount.

In addition, as shown in FIG. 26, four panels can be joined
by one solar panel mount, such as at a corner where four
panels meet. This is one type of quadrilateral solar panel
mount that achieves the step of quadrilaterally mounting a
plurality of solar panels. When including a clamp such as
shown in one embodiment, the system can have a firmly fixed
solar panel retainer mount. Further as shown in FIG. 26, slide
bar spacer tabs, 45, and panel support-slide spacer tabs, 46
can be positioned in between where two panels might meet.
This can allow the mount to be an adjacent firmly fixed solar
panel retainer mount. When two other panels, considered first
and second panels, are mounted on the other side of the mount
shown in FIG. 26, the mount can achieve affixing a third solar
panel and adjacently affixing a fourth solar panel, perhaps
even with an intermediate support extending from the solar
panel mount as shown.

As may be understood from FIG. 30, a solar panel can be
attached by operating a clamp position adjuster such as the
panel support bolt, 41 that may move a solar panel movable
restraint such as the long panel support slide bar, 44, or the
short panel support slide bar, 40 in the embodiment shown.
This can achieve clamping a solar panel perhaps by operation
of'athreaded adjuster such as by turning the threaded adjuster.
As shown in FIG. 30, the solar panel movable restraint can
have a solar panel lip overhang that covers some part of'a solar
panel lip such as the bottom lip situated against the solar panel
coupler seat. In some embodiments, there can also be an
intermediate support and a top restraint such as shown at
location 30 or 31. By causing the solar panel end to be pushed
against the intermediate support, designs can achieve inter-
nally intermediate support clamping the solar panel. Further,
by causing the solar panel top to be held down as shown,
designs can achieve top restraining the solar panel.

In some installations, there can be fascia on the downward
edge of the solar panel support system, 1. FIG. 31-33 show
fascia, 47, on the solar panel support system, 1. The fascia, 47,
is clamped into the short panel support-slide, 30 and the long
panel support-slide, 31, the same way the solar panel, 3, is
clamped into the panel support-slides. This can be seen in
FIG. 32. FIG. 33 shows only one fascia, 47, attached. The
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solar panel support system shown has 3 of them. Electrical
grounding of the fascia, 47, to the panel support-slides, 30 and
31, can be the same as the solar panel, 3, to the panel support-
slides, 30 and 31.

Now all the metal parts can be electrically grounded in each
of'the solar panel, 3, rows. The row reference is the horizontal
direction. Each row preferably needs to be electrically
grounded together. This can be accomplished using the long
panel support-slide, 31 in between the solar panels, 3, on
either side of the rows. The long panel support, 31, would
stick out the side similar to the long panel support, 31, shown
in FIG. 15, which is the top of the edge of the solar panel
support system, 1. To avoid this, a partial long panel support
can be used. FIGS. 34 and 35 show the long panel support-
slide-single side, 48. Since long panel support-slide-single
side, 48, can have the same clamping features as the long
panel support-slide, 31, electrical ground can be established
between the rows. All the conductive parts of the solar panel
support system, 1, may now be electrically grounded. Note
that the lag bolt cover, can be non-metallic so it may not need
grounding.

The long panel support-slide-single side, 48, could also be
used instead ofthe long panel support-slide, 31, in the front of
the solar panel support system, 1. Fascia, 47, would not be
required. If this is done, then a short panel support-slide-
single side, 50, could be used instead of the short panel
support-slide, 30. The short panel support-slide-single side,
50, is shown in FIG. 37. This is more aesthetic but may not be
as aesthetic as the fascia.

Again, in the embodiment shown, a solar panel frame lip
end restraint can be used to solar panel lip end clamp the solar
panel or the fascia against the intermediate support. The a
solar panel underside lip capture seat can be used to underside
lip clamp the solar panel or the fascia and the a bottom lip
compression clamp system shown and lip end clamp system
shown can be universally applied.

FIG. 38 shows three solar panels, 3, on solar panel support
system, 1. Only three solar panels, 3, are used to show the
features. Larger, solar panel support systems, 1, could nor-
mally be installed.

The clamping of the solar panel frame bottom can be simi-
lar to what has been explained and biting nuts can be used.
Different designs can be used for panel support slides. See
FIGS. 40-44. When the panel support bolt, 41, is tightened, it
can clamp the solar panel frame bottom, 43, to either the short
panel support-nut, 53, or the long panel support-nut, 56. A
support biting nut, 58, is shown as one type of a tine on a nut
in the out and fully tightened position. The support biting nut
teeth, 59, present tines that can cut into and perforate the solar
panel frame bottom, 43, and either the short panel support-
nut, 43, or the long panel support-nut, 56.

As can be appreciated from FIG. 43, a solar panel move-
ment restraint can respond to a clamp position adjuster. By
operating the clamp position adjuster such as the panel sup-
port bolt, 41, the device can achieve the step of clamping a
solar panel perhaps such as a the solar panel lip overhang and
can internally intermediate support clamp and even top
restrain the solar panel. By including a solar panel frame lip
end restraint, the coupling and clamping can be hidden, pro-
tected, and universal for many solar panel designs. The solar
panel underside lip capture seat can be used with many dif-
ferent brands of panels and the bottom lip compression clamp
system and lip end clamp system can achieve the goals of
providing a universal, cost effective, mount system. As
shown, the solar panel movable restraint is situated in prox-
imity to the solar panel coupler seat and the act of moving the
solar panel movable restraint with respect to said solar panel
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coupler seat can be accomplished by turning the bolt or other
element on an opposite side or second side from the panel to
be affixed so that the panel itself does not impeded access
during the assembly process when establishing the movable
solar panel mount element at the desired position and tight-
ness.

The mount riser such as T bolt, 60, height from roof, 2, can
be set correctly prior to inserting it into the panel support
C-channel, 55. The T-bolt, 60, may be positioned so the
narrow side fits into the panel support C-channel, 55, as
shown in FIG. 47. The T-bolt, 60, can be threaded into the
slider-U, 57. Here, the slider-U, 57, is what slides in the roof
mount U-channel, 51. The slider-U, 57, can freely slide as
long as the T-bolt nut, 63 is not tightened. FIGS. 50 and 51
show the T-bolt, 6, in more detail.

In this embodiment, the T-bolt, 60 can then be turned to the
wide position as shown in FIG. 48 and then the two T-bolt
nuts, 63, may be tightened as shown in FIG. 49. The T-bolt
nuts may have T-bolt lock washers, 64, as shown in FIGS.
47-49. When the T-bolts nuts, 63 are tight, the C-channel
biting washer, 61 can have tines that may be driven into and
perforate the panel support C-channel, 55, and the U-channel
biting washer, 62, into the roof mount U-channel, 51. This can
complete the electrical grounding between the solar panel
frame bottom, 43, and the roof mount U-channel, 51. As
shown in FIG. 46, a nut can have a linear tine on the nut.
Alternatively, there can be a circular tine on a nut, an exterior
terminus tine on a nut, and even an individual tine on a nut.
Similarly, a washer can have such features as well and these
can act with a bolt or the like to serve as a solar panel attach-
ment bolt that acts to establish the solar panel movable
restraint at a firm engagement position. These can also be
employed to similarly serve to electrically ground when posi-
tioning a solar panel support slider adjacent the solar panel
foundation mount even when, as shown in one embodiment in
FIG. 40, acting to position a solar panel support slider by use
of a first slider side and a second slider side forced tight
adjacent as part of a solar panel foundation mount.

As can be appreciated from FIG. 41, the flashing-flared, 52,
may be placed under the roof shingles, 5 and 9, as shown in
FIG. 4. The roof mount U-channel may be fastened to the
roof, 2, with a lag bolt, 10. Refer also to FIG. 53. A lag cupped
seal washer, 66, can be installed on the lag bolt, 10, as shown
in FIG. 54 or it can be placed on the flashing cone lip, 65,
before the installation of the lag bolt, 10, as shown in FIG. 56.
The cupped seal, 67, and the cupped seal washer, 66, details
are shownin FIGS. 57 and 58. These can include tines as well.
When the lag bolt, 10, is fastened to the roof, 2, the cone area
of the cone-hat seal, 67 can fit into the inside cone of the
flashing cone lip, 65. The cone hat seal, 67, can be com-
pressed between the inside of the flashing cone lip, 65, and the
lag bolt shank, 15. The cone hat seal, 67, may also be com-
pressed against the top of the flashing cone lip, 65, and the
bottom inside of the cupped seal washer, 66. See FIG. 59 for
the cross section of this seal. You can see clearly, that the
compressed cone-hat seal, 67 can create a good seal. This
compression creates a very good seal so no water should
penetrate through from the top flashing surface. Note that
under certain conditions, a very small amount of moisture
may penetrate under the flashing so may be helpful to put
sealant in the hole in the roof prior to screwing in the lag
Screw.

When the lag bolt, 10, is installed with tines on the washer,
cupped seal washer biting lip, 68, as shown in FIG. 57, can
penetrate into or perforate the roof mount U-Channel. All the
metal parts in the solar panel system support may thus be
electrically grounded to each other. By having the bottom
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flashing extending under the solar panel mount base, and by
establishing flashing under at least a portion of solar panel
mount base a good seal can be achieved.

As mentioned above, the solar panel mount can include one
or more lateral movement seats such as on a non-clamped
side. FIGS. 60-62 shows such an embodiment. This can be
understood by noting the insertion of the non-clamped side of
the solar panel, 3. The solar panel nearside and far side frame
to the viewer has been removed to more clearly show the side
solar panel frames. The seat in this embodiment is configured
as a solar panel rotational insertion and is on a first side of said
solar panel mount base with a coupler seat configured on the
second side as shown. By positioning a solar panel at a solar
panel rotational insertion seat as shown in the left side of the
figure, the solar panel can then be easily angled into position
at the solar panel rotational insertion seat. As shown, the
design includes a rotational dip to allow insertion under the
top restraint by placing the solar panel into the rotational dip.
The solar panel is then rotated down into position. The steps
of rotating down and retaining can be accomplished on
opposed sides of the mount base as shown. As noted above,
the clamp position adjuster can be accessed on the first base
side so as not to be blocked by one panel that is to be clamped
by accessing the clamp position adjuster on that first side of
the mount base. The movement side panel can then be slid or
can move laterally as may be needed or desired when another
end of the panel is firmly affixed or clamped. In this manner,
embodiments can provide a solar panel lateral movement
accommodation mount and a solar panel lateral movement
accommodation seat. As shown while on one side there can be
a lateral movement solar panel mount, on the other side there
can be a firmly fixed solar panel retainer mount, and these two
mounts can even be opposed with respect to the intermediate
support as shown. This embodiment can also have adjacent
lateral movement solar panel mounts and adjacent firmly
fixed solar panel retainer mounts. Thus embodiments can
allow lateral movement of a first solar panel and adjacently
allow lateral movement of a second solar panel. Opposite
these it can also affix a third solar panel, and adjacently
affixing a fourth solar panel that are opposed with respect to
the intermediate support.

FIG. 60 shows the solar panel, 3, inserted at a slight angle.
FIG. 61 shows the solar panel, 3, at a lower angle and FIG. 62
shows the solar panel, 3, at the installed position. The top
restraint or panel support retaining lip, 69, can assure that the
solar panel, 3, will remain in place after installation and under
load conditions. In FIG. 60, a panel support retaining lip-
shaped, 70, is shown. This type of shape may be able to pull
in the solar panel, 3, more effectively. There can be some
space between the panel support retaining lip, 69, and the
edge of the solar panel frame bottom, 43, to allow for instal-
lation and part tolerances. The solar panel top restraint can act
to achieve top restraining of the solar panel and can be con-
sidered one example of a holder lip. The panel can engage the
holder lip. As shown in FIG. 60, the solar panel mount can
have a solar panel dual top restraint so that it dual top restrains
two solar panels, one on either side as shown. One solar panel
single top restraint and be provide so as to only top restrain a
single solar panel, and this can even be provided on a retainer
side and thus present a retainer mount side top restraint. This
can be the clamped side and can achieve clamp-side top
restraining of the single solar panel if desired.

FIG. 62 shows how two panels can be mounted bilaterally.
In embodiments, a solar panel retainer mount can be provided
on a first side of the solar panel mount base, and a similar or
different mount, here shown as a solar panel lateral movement
first solar panel mount can be established on a second side of
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the solar panel mount. This achieves bilaterally mounting of
a plurality of solar panels. In this embodiment, as but one
example, one allows lateral movement of'a solar panel and the
other provides a firmly fixed second solar panel retainer
mount that affixes a second solar panel. In other embodiments
two clamps can be provided such as a first opposed solar panel
clamp and a second opposed solar panel clamp.

FIG. 63 shows another variation of the solar panel support
system, 1. The roof mount is special L-bracket with the mod-
ule frame clamped from the top.

FIGS. 64, 66, 71-74 show the solar panel, 3, clamped
between the short top panel support clamp, 73, and the short
panel support-TC, 71, or the long top panel support clamp, 84,
and the long panel support-TC, 72. FIG. 67 shows the solar
panel, 3, clamped between the short top panel support clamp,
73, and the long panel support-TC, 72. Both the short panel
support-TC, 71, and the long panel support-TC, 72, have a
solar panel lip overhang such as the a panel support-top clamp
lip, 85, that hooks around the end ofthe solar panel bottom lip
such as at solar panel frame bottom, 43, as shown in FIGS. 66
and 72-75. This panel support-top clamp lip, 85 can aid in the
alignment of the adjacent solar panels during the attachment
of'the long panel support-TC, 72 to the solar panel, 3. The lip
overhang can be at a solar panel coupler seat as shown or at a
lateral movement seat and can perpendicularly restrain move-
ment whether clamped or laterally free. Particularly for an
embodiment that includes some type of lateral movement
seat, a solar panel perpendicular movement restraint can be
configured so as to allow some amount of limited perpendicu-
lar movement such as only enough to be consistent with
allowing lateral movement during installation, during use
over years, during temperature expansion and contraction, or
the like.

There can be one biting bar, 38, on the short panel support-
TC, 71, and two biting bars, 38, on the long panel support-TC,
72, as shown in FIGS. 68 and 69. The location of the biting
bars, 38, can align with a top restraint and even a top retainer
such as that bolts down to affix the solar panel perhaps by the
top panel support clamp bolts, 74. Like the previous discussed
solar panel support systems, the L-bracket can be attached
anywhere along the edge of the solar panel, 3. Refer to FIGS.
64, 65 and 70. By rotating a solar panel top retainer such as
configured as the short top panel support clamp, 73, on the
long top panel support clamp, 84, two different solar panel, 3,
heights as can be seen in FIGS. 72 and 73. This can act to hold
down a solar panel by a top restrainer or to clamp a solar panel
by a top retainer.

FIG. 66 shows how the panel support-top clamp, 71 or 72,
can be pre-assembled to top panel support clamp, 73 or 84,
With the top panel support clamp bolts, 74, screwed out, there
is enough clearance to position the panel support-top clamp,
71 or 72, on the side of the solar panel, 8. This will save in
installation time.

The L-bracket nut, 78, can have tines such as separate
L-bracket biting prongs, 79, on the corners as shown in FIGS.
75-77. The L-bracket bolt, 86, can also be a serrated flange
bolt to cut into the L-bracket, 76, during assembly if desired.

The L-bracket vertical slot, 86, can be another way to
achieve a mount riser that allows for height adjustment of the
solar panel mounts. The L-bracket horizontal slot, 87, can
allow for adjustment in the up/down roof direction. See FIGS.
78 and 81. The L-bracket, 76, can be attached to a roof, 2, with
a lag bolt, 10. A drilled hole, 6, may be required for the lag
bolt, 10, similar to the one showed in FIG. 3. Before attaching
the L-bracket, 76, aroofing sealant may be injected in the hole
and the L-bracket horizontal slot, 87, may be over filled.
When the lag bolt, 10 is screwed in the roof, 1, the L-bracket
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washer, 80, can push more sealant in the voids under the
L-bracket, 76, and any voids between the L-bracket washer,
80, and the top of the L-bracket, 76. The L-bracket washer, 80,
may be large enough to cover the L-bracket horizontal slot,
87. See FIGS. 81 and 82.

The L-bracket flashing, 81, can then be placed under the
shingles similar to FIG. 4. It can be placed over the L-bracket
and screwed into [-bracket, 76, using the [-bracket flashing
screw, 82, and L-bracket flashing lock washer, 83, as shown in
FIG. 84. There can now be electrical grounding of all the
metal parts from the solar module 3, to the [.-bracket, 76, and
between the rows of solar panels. The solar panel columns can
be grounded per previous discussions. The lag bolt, 10, and
the L-bracket washer, 80, could be grounded if the L-bracket
washer, 80, was a biting washer. This may not be necessary
since they are inaccessible under the grounded flashing.

Of course, in this patent, different features are discussed for
various embodiments of a solar panel support system and this
should not be viewed as limiting; other designs are possible in
keeping with the teachings of this invention. The features of
each of the solar panel support systems are not to be consid-
ered unique to that solar panel support system but should be
considered as useful for all of the presented solar panel sup-
port systems and others as well. Any of the biting features on
the washers, nuts or bars are examples and could change
without distracting from the purpose of the biting features.
Further, all the solar panels are shown in the landscape direc-
tion. These solar panels could also be in the portrait direction.
Generally, while the invention has been described in connec-
tion with a preferred embodiment, it is not intended to limit
the scope of the invention to the particular form set forth, but
on the contrary, it is intended to cover such alternatives,
modifications, and equivalents as may be included within the
spirit and scope of the invention.

Various other designs are possible. For example, FIG. 85
shows a four Solar Panel, 3, solar Panel Support System, 1,
with front fascia, 47. FIG. 86, shows a this Solar Panel Sup-
port System, 1, with the middle of the Solar Panel (laminate),
3, removed so it is easier to view what is underneath. FI1G. 87
shows a Long Panel Support-SI, 88, with two Panel Support
Slides-SI, 90, which show how two of the Solar Panels, 3,
may be joined together. A Short Panel Support-SI, 89, with
one Panel Support Slides-SI, 90, is also shown. FIG. 90, also
show this. FIGS. 87, 88, 90, 96-115, shows the Panel Support
Bolt, 41, the Long Panel Supports, 88, the Short Panel Sup-
ports, 89, and the Panel Support Slides-SI, 90. Rotating the
Panel Support Bolt, 41, moves the Panel Support Slide-SI, 90.
FIG. 88 shows a solar panel mount system with a solar panel
internal intermediate support restraint that achieves internally
intermediate support clamping of the solar panel against the
intermediate support. The design shown assembled n FIG. 88
presents a side clamp system and a solar panel mount side
clamp system. In FIGS. 91 and 92, the Roof Mount Channel
Hole, 145, is offset from the T-Bolt, 60. The Roof Mount US
Channel, 91, can be mounted to other roofracking such as but
not limited to standard solar rails, standard roof mounts, or
Flashing, 8, 18 or 52 as shown previously. This applies to any
roof mount channel shown in this patent if only a hole is
shown in the roof mount channel.

Referring to FIGS. 91 and 92, when the tined roof mount
biting top nut, 93, is loose, then the Long Panel Support-SI, 88
or the Short Panel Support-SI, 89, can move along Panel
Support C-channel, 55, and when it is tight, then the Panel
Supports, 88 or 89, can be locked to the T-Bolt, 60. Likewise,
when the Roof Mount Biting Bottom Nut, 94 is loose, the
Roof Mount US Slider, 92 can move freely in the Roof Mount
US Channel, 91, but when it is tightened, the T-Bolt, 60 can be
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locked to the Roof Mount US Channel, 91, and the Roof
Mount US Slider, 92 can be locked in place.

The mount riser, again such as T-Bolt, 60, can be used to
adjust the height of the Panel Supports-SI, 88 or 89, prior to
the Solar Panel, 3, installation on the Panel Supports-SI, 88 or
89. To aid the Solar Panel, 3, and fascia, 47, the tops of the
T-Bolts, 60 or tops of the Panel Supports-SI, 88 or 89, can be
adjusted so that they are coplanar to each other prior to the
Solar Panel, 3, and fascia, 47 installations.

The Roof Mount Biting Top Nut, 93, in FIGS. 90-93, canbe
used like the C-Channel Biting Washer, 61, T-Bolt Lock
Washer, 64 and T-Bolt Nut, 63 as shown in FIG. 49. The Roof
Mount Biting Bottom Nut, 94, in FIGS. 90-93, is used like the
U-Channel Biting Washer, 62, T-Bolt Lock Washer, 64 and
T-Bolt Lock Washer, 63 as shown in FIG. 49. The grounding
functions the same. The Roof Mount Biting Nut Biting Teeth,
95, as shown in FIG. 93, can cut into the Panel Supports-SI, 88
and 89, and the Roof Mount US Channel, 91, as shown in
FIGS. 92 and 93.

FIG. 91 shows an embodiment with a solar panel top
restraint attached to the intermediate support in the vicinity of
the upper terminus of the intermediate support. The solar
panel internal intermediate support restraint is clamped by
tightening the bolt to internally intermediate support clamp
the right solar panel against the intermediate support that is
adjacent the solar panel coupler seat. As shown, the top
restraint is integrally attached to and part of the intermediate
support in the vicinity of said upper terminus and it acts to
engage and clamp the solar panel. Note, that in FIGS. 91 and
92, only the Short Panel Support-SI, 89, is shown but the
features explained in the previous paragraphs apply to the
Long Panel Support-SI, 88, as well.

FIG. 94 shows how an intercalative junctionpiece can have
a progressive solar system ground perforator tine to which a
first solar panel system surface is responsive and a regressive
solar system ground perforator tine to which a second solar
panel system surface can be responsive. By progressive direc-
tionally perforating a first solar panel surface and regressive
directionally perforating the second solar panel surface a
good ground can be established. This can occur by operating
a threaded nut perforator situated proximal to the solar panel
mount element as shown. This can act to achieve forcing the
threaded nut or other perforator closer to and even into the
solar panel mount element. The tined element can be an
interposed washer perforator situated between a threaded nut
and the solar panel mount element as an attachment situated
proximal to the solar panel mount element.

Embodiments can include some type of integral junction-
piece holder perhaps such as the slotted surface as especially
shown in FIG. 89. This can also serve as a preferential side
association junctionpiece that causes the intercalative junc-
tionpiece or tined flat bar to preferentially associate and likely
remain positioned on one or another piece or surface. As
shown there can be a slot preferential side association junc-
tionpiece or more generally a side preferential tine associa-
tion junctionpiece. As shown in FIG. 94, the tines can be
barbed to retain preferentially to one side when perforated
into the surface. The barbed tine junctionpiece can be part of
a system that achieves the step of integrally holding a unitary
junctionpiece. On installation, the unitary junctionpiece
shown can be inserted into the slotted surface and once tight-
ened can be preferentially associated with that surface by the
slot, the surface, or my mechanical deformation through the
junctionpiece being forced into or against the surface. This
can be controlled by using different substances such as a
harder and softer surface or by using aluminum and stainless
steel as but one example.
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FIGS. 96-102 shows how a Solar Panel, 3, and fascia, 47,
can be inserted and fastened in the Solar Panel Support Sys-
tem, 1. This is a typical way but does not limit to the only
sequence of installation. This sequence is for a Solar Panel
Support System, 1, with fascia, 47. Some prior sequences will
be talked about later in this Patent. The fascia, 47, may be
installed first, as shown in FI1G. 96. The fascia, 47, is usually
installed on the lower part of the roof. The Panel Support Bolt,
41, is tightened as shown in FIG. 97. Similar to the Solar
Panel, 3, the fascia, 47, can be joined together using the Long
Panel Support-SI, 88, and supported using the short panel
support-SI, 89. The Long Panel Support-SI, 88, can be used
also to support the fascia, 47. When the fascia, 47 is clamped
as shown in FIG. 97, the tines or Biting Bar Teeth, 39 and 96,
penetrate into and perforate the fascia, 47, completing the
electrical ground between the Panel Support Slide-SI, 90, and
the fascia, 47.

FIGS. 98 and 99 show the Solar Panel, 3, in the installation
position. The Short Panel Supports-SI, 89 (and the Long
Panel Support, 88, if used as a mount), would then be moved
or pushed to the right as shown in FIG. 100, This also moves
or pushes the Solar Panel, 3, to the position as shown in FIG.
101. FIG. 102 shows the final installation. FIGS. 102 to 113
show the Solar Panel, 3, typical installation if a fascia, 47, is
not used.

FIG. 105 shows a solar panel movable restraint situated in
proximity to a solar panel coupler seat. The at least one
movable restraint can be moved with respect to said solar
panel coupler seat to move the solar panel against the inter-
mediate support above the solar panel retainer mount. Tight-
ening the bolt can establish the movable solar panel mount
element at a desired position and can retain it in that position
such as to clamp the solar panel to the mount. Grounding
between Solar Panel Inner Frame, 108, and the Panel Support
Slide-SI, 90, is through the Biting Bar, 38. See FIG. 106.
Grounding between all metal parts occur on each row occurs
during this installation. Additional grounding is required
between rows, which was discussed in the previous provi-
sional patent. Similarly, FIG. 110 and on show the step of
clamping the solar panel into position at the solar panel
retainer mount and then firmly fixing the solar panel into
position at the solar panel retainer mount by the solar panel
movable restraint. This involves positioning a solar panel at
the solar panel retainer mount, then capturing the solar panel
at the solar panel retainer mount, and ultimately retaining the
panel as desired. As shown, the solar panel mount base on the
foundation can have a structure foundation attachment
extending through the solar panel mount base on the structure
foundation.

FIGS. 114 and 115, show that the lip on the Panel Supports-
SI, 88 or 89, above the Panel Support Slide-SI, 90, may be
removed. The Solar Panel, 3, would still be retained by the
Panel Support Slide-SI, 90. By providing a retainer config-
ured to secure the solar panel movable restraint at a desired
position relative to said solar panel coupler seat, the solar
panel can be retained at a solar panel retainer mount. In this
embodiment, it can be understood that act of retaining of the
solar panel is as an internally clamped item at the solar panel
retainer seat. The retaining act can also retain at least one
perforation tine in the solar panel mount element for ground-
ing. FIG. 122 shows how a top can be restrained and FIG. 73
shows how a top can be retained perhaps by a top panel clamp.

FIGS. 116 to 123 show a more rigid way to hold the Panel
Support Slide-SIL, 99, in the Long Panel Support-SIL, 97 and
the Short Panel Support SIL, 98. FIGS. 122 and 123 show the
holes in the Long Panel Support-SIL, 97, and the Short Panel
Support SIL, 98. The Panel Support Slide-SIL, 99, can hold
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the Solar Panel, 3, against the Long Panel Support-SIL, 97.
With tolerance in the squareness of the Solar Modules, 3, and
the straightness of the Long Panel Support-SIL, 97, the Solar
Modules, 3, may not be in a straight line in the row direction.
FIGS. 120 and 121, show the Panel Support Flat Bumps, 100,
and the Panel Support Short Bumps, 101, to correct this row
straightness. One Solar Panel, 3, is pushed up against Panel
Support Flat Bumps, 100. The adjacent Solar Panel, 3, is
pushed up against the Panel Support Short Bumps, 101. This
adjacent Solar Panel, 3, can rotate slightly around the Panel
Support Short Bumps, 101, to allow the rows to be adjusted to
be straight.

FIGS. 124-129 shows another variation Solar Panel Sup-
port System, 1. FIG. 124 shows a four Solar Panel, 3, Solar
Panel Support System, 1. FIG. 125 shows the same system
with the middle of the Solar Panels, 3, removed. FIGS. 125 to
129 show a Panel Support System, 1, with Roof Mount US
Channel-Long Rails, 102. Under certain load conditions and
roof tile mounts, it is advantageous to use a rail under the
system. These Roof Mount US Channel-Long Rails, 102,
function as this rail and also as the Roof Mount Channels in
this embodiment.

FIGS. 127 and 128, show the Roof Mount US Channel-
Long Rails, 102, with Roof Mount US Channel-Long Slots,
142, in the Roof Mount US Channel-Long Lip, 144. These
Roof Mount US Channel-Long Slots, 142, can be used to
attach to other roof mounts. Roof Mount US Channel-Long
Rails, 102, could be a continuous length or in shorter lengths
and spliced together. Roof Mount US Channel-Long Lip,
144, is shown in FIG. 128, at the bottom of the Roof Mount
US Channel-Long Rails, 102. This Roof Mount US Channel-
Long Lip, 144, could be located anywhere along the Roof
Mount US Channel-Long Side, 143.

FIG. 130 shows another Solar Panel Support System, 1 and
FIG. 131 shows this same system with the middle of the Solar
Panel, 3, removed. As especially depicted in FIG. 137, this
embodiment can have a dissociation guide and a wedge
clamp. As shown, the Panel Support Slide-SIW, 105, can
force the Solar Panel Frame Bottom, 43, against the seat such
as Long Panel Support-SIW, 103, and the Short Panel Sup-
port-SIW, 104, as shown in FIGS. 132-136, and 140-142. In
FIGS. 137 and 139, shows the Panel Support Slide-SIW, 105,
above the Solar Panel Frame Bottom, 43. It is kept up to
protect the Biting Bar, 38, with the aid of dissociation guide or
bias member such as the Panel Support Slide-SIW Up Flex-
ture, 106. As the Panel Support Bolt, 41 is tightened, the Panel
Support Slide-SIW, 105, is forced down along the Panel Sup-
port Angled Wall, 109, by the wedge element until it clamps
the Solar Panel Frame Bottom, 43, as shown in FIGS. 140 and
141. This has forced the Biting Bar, 38, into the Solar Panel
Frame Bottom, 43, thus creating grounding between the
Panel Support Slide-SIW, 105, and the Solar Panel, 3. FIG.
137 shows the insertion position when the Solar Panels, 3, are
first installed. The right Solar Panel, 3, would be installed first
and then clamped down. The left Solar Panel, 3, would then be
installed and pulled to the left to position it under the Panel
Support SIW Retaining Finger, 146. The dissociation guide to
which the solar panel movable restraint is responsive, such as
the Panel Support Slide-SIW Up Flexture, 106 acts to disso-
ciate the solar panel movable restraint from the solar panel
and the coupler seat while the step of moving the solar panel
movable restraint with respect to the solar panel coupler seat
is accomplished. This can be accomplished by flexibly oppos-
ing movement of the solar panel movable restraint against or
towards the solar panel coupler seat. This dissociation guide
can be a mount integral dissociation guide and multiple such
guides can be provided in some embodiments. As an integral
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solar panel mount component it can be provided as part of the
movable restraint as shown. As shown in FIG. 142 and others,
there can be an upper integral dissociation guide, perhaps
such as Panel Support Slide-SIW Finger Flexture, 110 not on
a movable restraint, and a lower integral dissociation guide
such as the Panel Support Slide-SIW Up Flexture, 106. These
items can be integral or a separate dissociation guide perhaps
even such as a springed dissociation guide.

Similarly, there can be at least one adverse movement bias
element that biases the solar panel movable restraint away
from the solar panel and the coupler seat. A seat proximate
bias element, can act proximate to the solar panel coupler seat
as shown. In operation, this can be overcome by a non-disso-
ciation coupler element configured to overcome dissociation
by said dissociation guide, non-dissociating at least one solar
panel mount component, by a non-adverse bias coupler ele-
ment, or by a non-oppositional coupler element. This can be
provided such as by a clamping member, perhaps such as
shown through a wedge member responsive to the threaded
adjuster. By causing wedge movement of the solar panel
movement restraint a solar panel lip overhang can be wedge
clamped to the solar panel to affix it in position. At least
partially reducing the step of biasing the solar panel movable
restraint away from said solar panel coupler seat can be part of
the installation process. FIGS. 143 to 146, show a Panel
Support Slide-SIW Flexture, 107 to keep the Biting Bar, 38,
off the Solar Panel Frame Bottom, 43, and push Solar Panel
Inner Frame, 108, which seats the Solar Panel, 3, against the
Long Panel Support-SIW, 103, and the Short Panel Support-
SIW, 104. FIGS. 145 and 146 show the Panel Support Slide-
SIW Flexture, 107, in a compressed state.

As shown in FIG. 141, the wedge can serve as one type of
a solar panel mount base compression member that applies a
solar panel mount base compressive force such as to the
bottom lip of the solar panel. As such a panel lip compressive
force member or also a base compressive force member or a
base compression clamp system, the panel can be held in
place such as through base compression. There can also be a
small gap between the Panel Support SIW Retaining Finger,
146, and the Solar Panel Frame Bottom, 43. To help subside
rattling, a Panel Support Slide-SIW Finger Flexture, 110, is
shown in FIG. 142. This Panel Support Slide-SIW Finger
Flexture, 110, will put an additional down force on the Solar
Panel Frame Bottom, 43.

FIG. 137 also shows an open top intermediate support that
does not extend beyond the panel height. Embodiments can
have a standard panel height intermediate support or one that
is shorter than a standard panel height.

FIG. 147 shows that the lip on Long Panel Support-SIW,
103, and the Short Panel Support-SIW, 104, can be removed
and still will be held down with the Panel Support Slide-SIW,
105.

Grounding between the T-Bolt, 60, and the Long Panel
Support-SIW, 103, and the Short Panel Support-SIW, 104,
can be accomplished by creating an interference fit between
portions of the T-Bolt, 60, and the Long Panel Support-SIW,
103, and the Short Panel Support-SIW, 104.

FIG. 149 is an enlargement of FIG. 48. In FIGS. 149 to 151
there is interference between the T-Bolt Top Biting Corner,
118, and the Panel Support C-Channel Corner, 119, when the
T-Bolt, 60, is rotated into the Panel Support C-Channel, 55,
shown in FIG. 116. This interference could also be at the
opposite edge of the T-Bolt, 60. Other biting surfaces can be
formed on the T-Bolt, 60, as shown in FIGS. 148 and 150.
Referring to FIGS. 116 117, 148 and 150, when the T-Bolt,
60, is rotated into the Panel Support C-Channel, 55, as shown
in FIG. 116, The T-Bolt Bottom Biting Teeth, 117, would cut
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into the Panel Support C-Channel Bottom, 114, the T-Bolt
Side Biting Teeth, 116, would cut into the Panel Support
C-Channel Sides, 112, and the T-Bolt Top Biting teeth, 115,
would cut into the Panel Support C-Channel Top, 113. You
need at least one of these biting teeth, 115,116,117 or 118 to
form a ground path.

As FIG. 151 shows, a foundation mount base can have a
first side member adjacent a first slider side as on the left in the
figure, and a second side member adjacent a second slider
side as on the right in the figure. A slider retainer element such
as the Channel Bolt, 130, can be attached to the first slider side
and the second slider side to opposite side engage the solar
panel support slider by the solar panel foundation mount. This
can then act to retain the solar panel support slider by said
solar panel foundation mount. The mount riser shown in FIG.
153 extends from said solar panel support slider to set the
height of the actual panel mount base. This can also be
retained in position by the step of opposite side engaging. As
such there can be a mount riser retainer that acts as a com-
pression restraint. This can be achieved by tightening a sin-
gular retainer element such as a threaded retainer or the trans-
verse bolt, 130 as shown. The design shown assembled in
FIG. 152 presents a side clamp system and a solar panel
mount side clamp system.

FIGS. 148, 150-159, shows another way to create and
ground between the Roof Mount US Slot Channel, 120, and
the T-Bolt, 60. Referring to FIGS. 153 and 156, when the
Channel Bolt, 130, is tightened, the separate tines such as the
Roof Mount US Slot Channel Lips, 123, are forced into the
T-Bolt Thread, 125, which creates a ground between the Roof
Mount US Slot Channel, 120, and the T-Bolt, 60. This also
secures the Roof Mount US Slot Slider, 121, to the Roof
Mount US Slot Channel Sides, 124 by friction between the
Roof Mount US Slot Channel Sides, 124, and the Roof Mount
US Slot Slider, 121, the friction force on the Roof Mount US
Slot Channel Sides, 124, by the Biting Channel Formed
Washer, 126, Biting Channel Formed Nut, 127, Biting Chan-
nel Square Washer, 131, and Biting Channel Square Nut, 132
and the anchoring of the Biting Channel Formed Washer
Teeth, 128, Biting Channel Formed Nut Teeth, 129, Biting
Channel Square Nut Teeth, 147, and Biting Channel Square
Washer Teeth, 148 to the Roof Mount US Slot Channel Sides,
124.

The Biting Channel Formed Nut Teeth, 129, Biting Chan-
nel Square Nut Teeth, 147, and Biting Channel Square
Washer Teeth, 148, also create a ground path between the
Roof Mount US Slot Slider, 121, to the Channel Bolt, 130.
The Roof Mount US Slot Slider, 121, is adjustable within the
Roof Mount US Slot, 122. If there were a slippage between
the Roof Mount US Slot Slider, 121, and Roof Mount US Slot
Channel, 120, it would be limited to slippage only to the end
of the Roof Mount US Slot, 122.

FIGS. 160 to 168 show another roof mount and panel
support with an open top intermediate support that does not
extend beyond the panel height. As shown this embodiment
does not provide a top panel restraint above the intermediate
support. FIGS. 164 to 167 show a short panel support but
would apply to a long panel support also. Especially with
reference to FIG. 163, it can be appreciated how the solar
panel frame lip end restraint acts to solar panel lip end clamp
the solar panel against the intermediate support and how the
design can present a solar panel underside lip capture seat for
bottom lip compression clamping of the solar panel.

As shown in FIG. 164 on the left side, embodiments can
have a solar panel perpendicular movement restraint situated
in proximity to the solar panel lateral movement mount. This
solar panel perpendicular movement restraint can restrain
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solar panel perpendicular movement in a manner that allows
some amount of limited perpendicular movement, while yet
still allowing solar panel lateral movement within the solar
panel mount. This can be achieved by the overhanging a solar
panel lip as shown. As mentioned above, the solar panel
perpendicular movement restraint can be configured so as to
allow some amount of limited perpendicular movement (as
compared to the lateral movement) for installation, for use
over years, for temperature expansion and contraction, or the
like.

The Panel Support Height Adjust Screw, 141, as seen in
FIG. 160, can be adjusted to so that the tops of the Panel
Support Height Adjust Screw, 141, are close to coplanar prior
to Solar Panel, 3, installation. Since the top of the Panel
Support Height Adjust Screw, 141, can fix the location of the
Long Panel Support-TS, 133 and the Short Panel Support-TS,
134, it can aid in the installation of the Long Panel Support-
TS, 133, and the Solar Panels, 3. Since the location of the
Panel Support Height Adjust Screw, 141, to the Short Panel
Support-TS, 134, is close to the same, the Panel Support
Height Adjust Screw, 141, could be adjusted from the top
through a hole in the top of the Short Panel Support-TS, 134.

The Channel Support Height Lock Bolt, 139, can secure
the Long Panel Support-TS, 133 and the Short Panel Support-
TS, 134, to the Roof Mount Channel T, 137. This may be done
after the right Solar Panel, 3, is installed but before the left
Solar panel, 3, is installed. Referring to FIGS. 160 and 161,
the Panel Support Slide-TS, 135, can secure the right Solar
Panel, 3, to the Long Panel Support-TS, 133 and the Short
Panel Support-TS, 134. The left Solar Panel, 3 can then be
pulled to the left as shown in FIG. 160. The Roof Mount
Channel T Lock Bolt, 138, can locks the Roof Mount T Slider,
136 to the Roof Mount Channel T, 137.

The Channel Support Height Biting Nut, 140, and tines or
serrations on the Channel Support Height Lock Bolt, 139 can
create ground through from the Long Panel Support-TS, 133
or the Short Panel Support-TS, 134, to the Roof Mount T
Slider, 136. Grounding from the Solar Panel, 3 to the Panel
Support Slide-TS, 135, is established through the Biting Bar,
38. The Panel Support Bolt, 41, can create a ground between
the Panel Support Slide-TS, 135 and the Long Panel Support-
TS, 133 or the Short Panel Support-TS, 134. The Roof Mount
Channel T Lock Bolt, 138, can create a ground path from the
Roof Mount T Slider, 136, to the Roof Mount Channel T, 137.
The grounding from the Roof Mount Channel T, 137 to the
Lag Bolt, 10 and Flashing, 8, 18, and 52, can be as discussed
previously. With the row Solar Panel, 3 to adjacent Solar
Panel, 3, grounding created with the Long Panel Support-TS,
133, all the metal parts can be grounded in each row. Ground-
ing from row to row was covered earlier. This total grounding
applies to all the Solar Panel Support Systems, 1, in this
patent.

In this disclosure, and all different features discussed for
various solar panel support systems should be considered as
useful for all of the presented solar panel support systems and
for many others as well. Any of the biting features on the
washers, nuts or bars are examples and could change without
distracting from the purpose of the biting features. Again, all
the solar panels were shown in the landscape direction. These
solar panels could also be in the portrait direction.

While the invention has been described in connection with
apreferred embodiment, itis not intended to limit the scope of
the invention to the particular form set forth, but on the con-
trary, it is intended to cover such alternatives, modifications,
and equivalents as may be included within the spirit and scope
of the invention.



US 9,080,792 B2

23

FIG. 169 shows another Solar Panel Support System, 1,
Solar Panel, 3, with the middle of the Solar Panel, 3, removed.
The corner of the 4 Solar Panels are shown with the Panel
Support Slide-SIWL, 151, and the Long Panel Support-
SIWL, 149, shown. FIG. 170, shows the Short Panel Support-
SIWL, 150, and the Panel Support Slide-SIWL, 151. Refer
also to FIGS. 171 and 172 for additional details on different
views.

FIG. 175 shows a conjoined solar panel lateral movement
accommodation seat on the left side of the solar panel mount
base that is conjoined with respect to the solar panel retainer
mount on the rights side of the mount base. The lateral stop
extending above the solar panel mount base in between the
solar panel retainer mount and the solar panel lateral move-
ment accommodation seat can serve as a stop. The left side
can allow a degree of free lateral movement for the solar panel
at the solar panel lateral movement accommodation mount.
Naturally, two lateral movement seats or two clamped mounts
can be provided such as by establishing a second lateral
movement accommodation seat or a second coupler seat.

InFIGS. 175 and 176, the Solar Panel, 3, has been removed
to show more detail on the Panel Support Slide-SIWL, 151,
and the Short Panel Support-SIWL, 150. The clamping action
is the same on the Long Panel Support-SIWL, 149. In FIGS.
176-180, the Panel Support Slide-SIWL, 151, slides inside
the Panel Support SIWL, Wedge Slide, 156, and the Panel
Support SIWL, Wedge Slide, 156, can slide inside the Long
Panel Support-SIWL, 149, or the Short Panel Support-SIWL,
150.

FIG. 177 can be used to highlight that embodiments can
have an open top intermediate support that does not extend
beyond the panel height and to show how designs do not
provide a top panel restraint above the intermediate support.
This is shown on an embodiment that has a wedge member
responsive to the threaded adjuster that causes wedge move-
ment of the solar panel movement restraint with a solar panel
lip overhang.

FIGS. 177 and 178, show the Solar Panel, 3, in the
unclamped position in the Long Panel Support-SIWL, 149, or
the Short Panel Support-SIWL, 150. The Panel Support Bolt,
41, has been turned out to accept the Solar Panel. The Panel
Support Slide-SIWL Bottom Lip, 161, contacts and pulls out
the Panel Support SiWL Wedge Slide Lip, 157, to slide the
Panel Support Slide-SIWL, 151, and Panel Support SIWL
Wedge Slide, 156, out far enough to accept the Solar Panel, 3.
The Panel Support Slide-SIWL Bottom Flexture, 155, pushes
the Panel Support Slide-SIWL, 151, in the up position so the
Panel Support Slide-SIWL, 151, can slide over the Solar
Panel Frame Bottom, 43.

FIGS. 179 and 180, shows the Panel Support Slide-SIWL,
151, in the position to start clamping the Solar Panel Frame
Bottom, 43. The Panel Support Bolt, 41, was turned in to get
the Panel Support Slide-SIWL, 151, in this position.

As the Panel Support Bolt, 41, is tightened further, the
Panel Support Slide-SIWL Angled Face, 152, Panel Support
will slide down the Panel Support SiWL Wedge Slide Angled
Face, 158, and the Panel Support Slide-SIWL Up Front Flex-
ture, 153, will contact the Solar Panel Frame Bottom, 43, and
this will push the Panel Support SiWL Wedge Slide Lip, 157,
against the Solar Panel Frame Lip End, 159, which will force
the Solar Panel Frame Outside, 160, against the Long Panel
Support-SIWL, 149, or the Short Panel Support-SIWL, 150.
This will continue until the Panel Support Slide-SIWL, 151,
is firmly pushing down on the Solar Panel Frame Bottom, 43,
and the Biting Bar, 38, is firmly embedded in the Solar Panel
Frame Bottom, 43 as shown in FIGS. 181 and 182. Note that
Panel Support Slide-SIWL Up Front Flexture, 153, held up
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the Biting Bar, 38, in the Panel Support Slide-SIWL, 151,
until the Solar Panel Frame Outside, 160, was against the
Long Panel Support-SIWL, 149, or the Short Panel Support-
SIWL, 150.

FIGS. 180 and 182 show the oppositional flexture and the
clamp that at least partially reduces said step of biasing the
solar panel movable restraint away from the solar panel cou-
pler seat. It also similarly shows the non-dissociation coupler
element configured to overcome dissociation by the dissocia-
tion guide, such as by applying force to a portion of the solar
panel as by the wedge member serving as a non-oppositional
coupler element and a non-adverse bias coupler element.
FIGS. 183 and 184 show an addition of a Panel Support
Slide-SIWL Mid Flexture, 154. One or more of these flex-
tures can be used. In this patent, flextures are shown to create
forces but these forces can be made by other means such as
but not limited to coil springs and springed elements. The
Panel Support Bolt, 41, can be used to pull the panel support
slides. This action is not limited to using a bolt but can be
accomplished by using, but not limited to, a cam, lever, or
other means. Pulling down of the panel support slide on the
solar panel frame bottom by using a wedge action, but this can
be accomplished by other methods as well. It is the action that
a force down on the solar panel frame can be created with a
force not in the direction of the panel support bolt. This bolt
creates forces in multiple directions which seats and holds the
solar panel frame in the panel supports.

Again, different features were discussed for various solar
panel support systems. The features of each of the solar panel
support systems are not to be considered unique to one solar
panel support system but should be considered as useful for
all of the presented solar panel support systems. Any of the
biting features on the washers, nuts or bars are examples and
could change without distracting from the purpose of the
biting features. All the solar panels were shown in the land-
scape direction. These solar panels could also be in the por-
trait direction. While the invention has been described in
connection with a preferred embodiment, it is not intended to
limit the scope of the invention to the particular form set forth,
but on the contrary, it is intended to cover such alternatives,
modifications, and equivalents as may be included within the
spirit and scope of the invention.

As can be easily understood from the foregoing, the basic
concepts of the present invention may be embodied in a
variety of ways. It involves both mounting techniques as well
as devices to accomplish the appropriate mounting. In this
application, the mounting techniques are disclosed as part of
the results shown to be achieved by the various devices
described and as steps which are inherent to utilization. They
are simply the natural result of utilizing the devices as
intended and described. In addition, while some devices are
disclosed, it should be understood that these not only accom-
plish certain methods but also can be varied in a number of
ways. Importantly, as to all of the foregoing, all ofthese facets
should be understood to be encompassed by this disclosure.

The discussion included in this application is intended to
serve as a basic description. The reader should be aware that
the specific discussion may not explicitly describe all
embodiments possible; many alternatives are implicit. It also
may not fully explain the generic nature of the invention and
may not explicitly show how each feature or element can
actually be representative of a broader function or of a great
variety of alternative or equivalent elements. Again, these are
implicitly included in this disclosure. Where the invention is
described in device-oriented terminology, each element of the
device implicitly performs a function. Apparatus claims may
not only be included for the device described, but also method
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or process claims may be included to address the functions the
invention and each element performs. Neither the description
nor the terminology is intended to limit the scope of the
claims that will be included in any subsequent patent appli-
cation.

It should also be understood that a variety of changes may
be made without departing from the essence of the invention.
Such changes are also implicitly included in the description.
They still fall within the scope of this invention. A broad
disclosure encompassing both the explicit embodiment(s)
shown, the great variety of implicit alternative embodiments,
and the broad methods or processes and the like are encom-
passed by this disclosure and may be relied upon when draft-
ing the claims for any subsequent patent application. It should
be understood that such language changes and broader or
more detailed claiming may be accomplished at a later date
(such as by any required deadline) or in the event the applicant
subsequently seeks a patent filing based on this filing. With
this understanding, the reader should be aware that this dis-
closure is to be understood to support any subsequently filed
patent application that may seek examination of as broad a
base of claims as deemed within the applicant’s right and may
be designed to yield a patent covering numerous aspects of
the invention both independently and as an overall system.

Further, each of the various elements of the invention and
claims may also be achieved in a variety of manners. Addi-
tionally, when used or implied, an element is to be understood
as encompassing individual as well as plural structures that
may or may not be physically connected. This disclosure
should be understood to encompass each such variation, be it
a variation of an embodiment of any apparatus embodiment,
a method or process embodiment, or even merely a variation
of any element of these. Particularly, it should be understood
that as the disclosure relates to elements of the invention, the
words for each element may be expressed by equivalent appa-
ratus terms or method terms—even if only the function or
result is the same. Such equivalent, broader, or even more
generic terms should be considered to be encompassed in the
description of each element or action. Such terms can be
substituted where desired to make explicit the implicitly
broad coverage to which this invention is entitled. As but one
example, it should be understood that all actions may be
expressed as a means for taking that action or as an element
which causes that action. Similarly, each physical element
disclosed should be understood to encompass a disclosure of
the action which that physical element facilitates. Regarding
this last aspect, as but one example, the disclosure of a
“clamp” should be understood to encompass disclosure of the
act of “clamping”—whether explicitly discussed or not—
and, conversely, were there effectively disclosure of the act of
“clamping”, such a disclosure should be understood to
encompass disclosure of a “clamp” and even a “means for
clamping.” Such changes and alternative terms are to be
understood to be explicitly included in the description. Fur-
ther, each such means (whether explicitly so described or not)
should be understood as encompassing all elements that can
perform the given function, and all descriptions of elements
that perform a described function should be understood as a
non-limiting example of means for performing that function.

Any patents, publications, or other references mentioned in
this application for patent are hereby incorporated by refer-
ence. Any priority case(s) claimed by this application is
hereby appended and hereby incorporated by reference. In
addition, as to each term used it should be understood that
unless its utilization in this application is inconsistent with a
broadly supporting interpretation, common dictionary defi-
nitions should be understood as incorporated for each term
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and all definitions, alternative terms, and synonyms such as
contained in the Random House Webster’s Unabridged Dic-
tionary, second edition are hereby incorporated by reference.
Finally, all references listed below or other information state-
ment filed with the application are hereby appended and
hereby incorporated by reference, however, as to each of the
above, to the extent that such information or statements incor-
porated by reference might be considered inconsistent with
the patenting of this/these invention(s) such statements are
expressly not to be considered as made by the applicant(s).
Thus, the applicant(s) should be understood to have sup-
port to claim and make a statement of invention to at least: 1)
each of the mounting devices as herein disclosed and
described, ii) the related methods disclosed and described, iii)
similar, equivalent, and even implicit variations of each of
these devices and methods, iv) those alternative designs
which accomplish each of the functions shown as are dis-
closed and described, v) those alternative designs and meth-
ods which accomplish each of the functions shown as are
implicit to accomplish that which is disclosed and described,
vi) each feature, component, and step shown as separate and
independent inventions, vii) the applications enhanced by the
various systems or components disclosed, viii) the resulting
products produced by such systems or components, ix) each
system, method, and element shown or described as now
applied to any specific field or devices mentioned, x) methods
and apparatuses substantially as described hereinbefore and
with reference to any of the accompanying examples, xi) an
apparatus for performing the methods described herein com-
prising means for performing the steps, xii) the various com-
binations and permutations of each of the elements disclosed,
xiii) each potentially dependent claim or concept as a depen-
dency on each and every one of the independent claims or
concepts presented, and xiv) all inventions described herein.
With regard to claims whether now or later presented for
examination, it should be understood that for practical rea-
sons and so as to avoid great expansion of the examination
burden, the applicant may at any time present only initial
claims or perhaps only initial claims with only initial depen-
dencies. The office and any third persons interested in poten-
tial scope of this or subsequent applications should under-
stand that broader claims may be presented at a later date in
this case, in a case claiming the benefit of this case, or in any
continuation in spite of any preliminary amendments, other
amendments, claim language, or arguments presented, thus
throughout the pendency of any case there is no intention to
disclaim or surrender any potential subject matter. It should
be understood that if or when broader claims are presented,
such may require that any relevant prior art that may have
been considered at any prior time may need to be re-visited
since it is possible that to the extent any amendments, claim
language, or arguments presented in this or any subsequent
application are considered as made to avoid such prior art,
such reasons may be eliminated by later presented claims or
the like. Both the examiner and any person otherwise inter-
ested in existing or later potential coverage, or considering if
there has at any time been any possibility of an indication of
disclaimer or surrender of potential coverage, should be
aware that no such surrender or disclaimer is ever intended or
ever exists in this or any subsequent application. Limitations
such as arose in Hakim v. Cannon Avent Group, PLC, 479
F.3d 1313 (Fed. Cir 2007), or the like are expressly not
intended in this or any subsequent related matter. In addition,
support should be understood to exist to the degree required
under new matter laws—including but not limited to Euro-
pean Patent Convention Article 123(2) and United States
Patent Law 35 USC 132 or other such laws—to permit the
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addition of any of the various dependencies or other elements
presented under one independent claim or concept as depen-
dencies or elements under any other independent claim or
concept. In drafting any claims at any time whether in this
application or in any subsequent application, it should also be
understood that the applicant has intended to capture as full
and broad a scope of coverage as legally available. To the
extent that insubstantial substitutes are made, to the extent
that the applicant did not in fact draft any claim so as to
literally encompass any particular embodiment, and to the
extent otherwise applicable, the applicant should not be
understood to have in any way intended to or actually relin-
quished such coverage as the applicant simply may not have
been able to anticipate all eventualities; one skilled in the art,
should not be reasonably expected to have drafted a claim that
would have literally encompassed such alternative embodi-
ments.

Further, if or when used, the use of the transitional phrase
“comprising” is used to maintain the “open-end” claims
herein, according to traditional claim interpretation. Thus,
unless the context requires otherwise, it should be understood
that the term “comprise” or variations such as “comprises” or
“comprising”, are intended to imply the inclusion of a stated
element or step or group of elements or steps but not the
exclusion of any other element or step or group of elements or
steps. Such terms should be interpreted in their most expan-
sive form so as to afford the applicant the broadest coverage
legally permissible.

Finally, any claims set forth at any time are hereby incor-
porated by reference as part of this description of the inven-
tion, and the applicant expressly reserves the rightto use all of
or a portion of such incorporated content of such claims as
additional description to support any of or all of the claims or
any element or component thereof, and the applicant further
expressly reserves the right to move any portion of or all of the
incorporated content of such claims or any element or com-
ponent thereof from the description into the claims or vice-
versa as necessary to define the matter for which protection is
sought by this application or by any subsequent continuation,
division, or continuation-in-part application thereof, or to
obtain any benefit of, reduction in fees pursuant to, or to
comply with the patent laws, rules, or regulations of any
country or treaty, and such content incorporated by reference
shall survive during the entire pendency of this application
including any subsequent continuation, division, or continu-
ation-in-part application thereof or any reissue or extension
thereon.

What is claimed is:

1. A solar panel mount system comprising:

a solar panel coupler seat comprising a solar panel foun-

dation mount;

a solar panel support slider having a first slider side and a
second slider side, and positioned adjacent said solar
panel foundation mount:

a first side member adjacent said first slider side;

a second side member adjacent said second slider side;

aslider retainer element attached to said first slider side and
said second slider side; and

a mount riser extending from said solar panel support
slider;

a solar panel movable restraint situated in proximity to said
solar panel coupler seat;

a dissociation guide to which said solar panel movable
restraint is responsive; and

a retainer configured to secure said solar panel movable
restraint at a desired position relative to said solar panel
coupler seat.
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2. A solar panel mount system as described in claim 1
further comprising a clamp position adjuster to which said
solar panel movement restraint is responsive.

3. A solar panel mount system as described in claim 2
wherein said clamp position adjuster to which said solar panel
movement restraint is responsive comprises a threaded
adjuster.

4. A solar panel mount system as described in claim 3
further comprising a wedge member responsive to said
threaded adjuster.

5. A solar panel mount system as described in claim 4
wherein said solar panel movable restraint situated in prox-
imity to said solar panel coupler seat comprises a solar panel
lip overhang.

6. A solar panel mount system as described in claim 1
wherein said dissociation guide to which said solar panel
movable restraint is responsive comprises at least one mount
integral dissociation guide.

7. A solar panel mount system as described in claim 6
wherein said mount integral dissociation guide comprises an
upper integral dissociation guide.

8. A solar panel mount system as described in claim 6
wherein said mount integral dissociation guide comprises a
lower integral dissociation guide.

9. A solar panel mount system as described in claim 1
further comprising:

a solar panel lateral movement mount; and

a firmly fixed solar panel retainer mount.

10. A solar panel mount system as described in claim 9
further comprising a solar panel perpendicular movement
restraint situated in proximity to said solar panel lateral move-
ment mount.

11. A solar panel mount system as described in claim 9
wherein said solar panel mount system comprises a quadri-
lateral solar panel mount system.

12. A solar panel mount system as described in claim 11
wherein said firmly fixed solar panel retainer mount com-
prises:

a firmly fixed third solar panel retainer mount; and

an adjacent firmly fixed fourth solar panel retainer mount.

13. A solar panel mount system as described in claim 1
wherein said solar panel mount system comprises a bilateral
solar panel mount system.

14. A solar panel mount system as described in claim 13
wherein said bilateral solar panel mount system comprises:

a first opposed solar panel clamp; and

a second opposed solar panel clamp.

15. A solar panel mount system comprising:

a first solar panel system surface;

a second solar panel system surface;

a tined flat bar adjacent to said first solar panel system

surface and said second solar panel system surface;

a progressive solar system ground perforator tine to which

said first solar panel system surface is responsive; and

a regressive solar system ground perforator tine to which

said second solar panel system surface is responsive.

16. A solar panel mount system as described in claim 15
wherein said first solar panel system surface and said second
solar panel system surface comprise a first substance and
wherein said tined flat bar comprises a different second sub-
stance.

17. A solar panel mount system as described in claim 15
wherein at least one of said first solar panel system surface
and said second solar panel system surface is configured to
accept less than the maximum width of said tined flat bar.

18. A solar panel mount system as described in claim 15
wherein said tined flat bar adjacent said first solar panel
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system surface and said second solar panel system surface
comprises a preferential side association junctionpiece.

19. A solar panel mount system comprising:

a solar panel mount base;

bottom flashing extending under said solar panel mount
base;

a permanent underside sealed junction that comprises a
crimp, wherein said permanent underside sealed junc-
tion is between said solar panel mount base and said
bottom flashing; and

a structure foundation attachment extending through said
solar panel mount base.

20. A solar panel mount system as described in claim 19
wherein said crimp comprises an inner radius deformation
capture.

21. A solar panel mount system as described in claim 1 and
further comprising a mount riser side engagement.

22. A solar panel mount system as described in claim 1 and
further comprising a riser rotational restraint.

23. A solar panel mount system as described in claim 21
wherein said mount riser side engagement and said slider
retainer element attached to said first slider side and said
second slider side comprise a side compression restraint.
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